Activation of the adrenocortical axis by surgical stress: involvement of central norepinephrine and interleukin-1.
In the present study, we examined the mechanisms involved in the activation of the adrenocortical axis following surgical stress. Adult male rats underwent surgical laparotomy or craniotomy under ether anesthesia while control rats were only ether-anesthetized. Four hours following laparotomy or craniotomy, serum adrenocorticotropin (ACTH) and corticosterone (CS) were significantly increased and returned to almost basal levels after 24 h. Laparotomy also caused a significant depletion of corticotropin-releasing hormone (CRH-41) in the median eminence (ME). Pretreatment with dexamethasone 50 microg/kg completely abolished the pituitary-adrenal response while pretreatment with type II corticosteroid receptor antagonist caused a significant hypersecretion of both ACTH and CS and inhibited the effect of dexamethasone. The response to laparotomy was markedly attenuated in rats injected with 6-hydroxydopamine into the paraventricular nucleus (PVN) which significantly depletes norepinephrine (NE) PVN content. Intracerebroventricular injection of interleukin-1 receptor antagonist (IL-1ra) also inhibited the pituitary-adrenal response to laparotomy. The results suggest that (1) surgical stress activates the hypothalamo-pituitary-adrenal (HPA) axis via a mechanism which involves the release of CRH from the ME and NE input to the PVN; (2) the adrenocortical response is sensitive to the negative feedback of glucocorticoids via the mediation of type II glucocorticoid receptors, and (3) central IL-1 may be a mediator in the HPA axis response to surgical stress.